Identification of ten mevalonate enzyme-encoding genes and their expression in response to juvenile hormone levels in Leptinotarsa decemlineata (Say).
The mevalonate pathway is responsible for the biosynthesis of many essential molecules important in insect development, reproduction, chemical communication and defense. Based on Leptinotarsa decemlineata transcriptome and genome data, we identified ten genes that encoded acetoacetyl-CoA thiolase (LdAACT1 and LdAACT2), hydroxymethylglutaryl (HMA)-CoA synthase (LdHMGS), HMG-CoA reductase (LdHMGR1 and LdHMGR2), mevalonate kinase (LdMevK), phospho-mevalonate kinase (LdPMK), mevalonate diphosphate decarboxylase (LdMDD), isopentenyl-diphosphate isomerase (LdIDI) and farnesyl pyrophosphate synthetase (LdFPPS). Nine of these genes (except for LdAACT1) were mainly expressed in the larval brain-corpora cardiaca-corpora allata complex, and adult ovary and testis. The 9 genes were transcribed at high levels right after each ecdysis, and at low levels in the mid instar. Therefore, the 9 genes were indicated to be involved in JH biosynthesis. Moreover, knockdown of a JH biosynthesis gene LdJHAMT to lower JH titer significantly downregulated the transcription of the 9 genes. Ingestion of JH to activate JH signaling also significantly suppressed the expression of the 9 genes. It appears that the accumulation of JH precursors in LdJHAMT RNAi larvae and a high JH titer in JH-fed specimens may cause negative feedbacks to repress the expression of the 9 mevalonate enzyme-encoding genes (excluding LdAACT1) to balance the enzyme quantity in L. decemlineata.